Pulmonary hypertension (PH) is a life-limiting disease affecting circulation to the lungs. The primary symptom of PH is breathlessness, yet research has shown that patients with PH can exercise safely and can benefit from exercise to improve exercise capacity and maintain quality of life. This study aimed to investigate the nature of physiotherapy delivered to patients with PH in the UK. This was a two-phase sequential, exploratory, mixed-methods study. Interviews were conducted with seven lead physiotherapists at specialist pulmonary hypertension centers and three patients. Survey data came from 63 physiotherapists caring for patients with PH in specialist and non-specialist settings. The findings from the two phases were triangulated and analyzed. Findings showed that physiotherapists and patients see the benefit and potential of physical activity for patients with PH to maintain functional wellbeing. However, current physiotherapy provision focuses on acute inpatient care and planning for discharge and is not therefore aligned with research evidence and clinical guidelines. In the absence of inpatient rehabilitation facilities, physiotherapists will occasionally access existing community services, e.g. pulmonary rehabilitation; however, specialist knowledge of this rare condition can be lacking in local services. There is aspiration among physiotherapists and patients for a new approach which supports patients from diagnosis with PH to end of life. This includes promoting and delivering rehabilitation and exercise interventions to achieve better health outcomes, in line with patient needs. Treatment would be commissioned and delivered within existing national health systems with physiotherapists developing strategies for health improvement.
This evidence is mostly focused on patients in PH Groups 1 and 4 and much of it is derived from inpatient programs, e.g. three weeks supervised inpatient rehabilitation with follow-up on discharge, which are common in some parts of Europe, but far less so in other parts of the world such as the UK, Australia, and the USA. 5 Guidelines for the care of patients with PH in the UK 6 and Europe 7 recommend that patients are as active as their symptoms allow and suggest supervised rehabilitation, without further detail regarding the form that this should take.
While physiotherapists are skilled in the management of respiratory patients, with a range of strategies to support respiratory function, breathlessness, and exercise, historically physiotherapy involvement with patients with PH has been minimal and provision of exercise rehabilitation is not widespread.
The aim of this study was to investigate the nature of physiotherapy currently delivered to patients with PH in the UK.
Methods

Research design
This was a two-phase sequential, exploratory, mixedmethods study, selected to capture in-depth views of experts as well as the experiences of the wider physiotherapy community. Phase 1 was a qualitative study exploring views and experiences of physiotherapy experts in PH and patients. Phase 2 was a survey investigating specialist and non-specialist physiotherapists' perspective of the role of physical activity in patients with PH. Findings from phases 1 and 2 were synthesized using a triangulation framework described by Farmer et al. 8 Phase 1: Qualitative study Data collection and sampling. Phase 1 consisted of seven semistructured interviews with physiotherapists specializing in PH, plus three patient interviews.
To improve the care of patients with PH, seven specialist adult centers have been established in the UK; all patients with PH are managed through one of these seven centers. The principal investigator (CK, a physiotherapist specializing in PH, with experience in qualitative research interviewing) contacted six of the specialist centers by phone or email. Through enquiry with physiotherapy managers and clinicians, CK identified the physiotherapist taking the lead role in physiotherapy care of patients with PH. The six therapists were contacted by phone or email to confirm that they were the physiotherapy lead for PH and to invite them to take part in the study. All six agreed to take part and CK was interviewed as the lead physiotherapist at the seventh site.
A database search of relevant literature was conducted to identify articles concerning PH with exercise and other forms of physical rehabilitation. JM and CK reviewed the literature to identify common themes relevant to this study. These included:
. the amount of exercise prescribed; . exercise intensity;
. the nature of the exercise; . inclusion and exclusion criteria; . benefits identified; . safety issues considered or arising.
The themes arising from the literature were used to develop the topic guide for interviews which included the following:
. therapists' current role and experience;
. the setting in which they deliver care to their PH patients;
. the nature of their assessments and interventions;
. what onward referrals they made and difficulties encountered; . barriers and enablers to the care they provide;
. any other issues going forward.
Interviews were conducted between December 2015 and July 2106. Participant information sheets were sent and written consent was obtained. Six telephone interviews were conducted by CK with participants in their work setting. The participants were not previously known to the interviewer. Interviews lasted 20-42 min; they were audio-recorded and transcribed in full.
As CK was the specialist therapist at the seventh center, a second researcher (JM) interviewed CK face-to-face. CK was interviewed first to avoid bias that might arise from information gathered in earlier interviews.
Phase 1 also involved three telephone interviews conducted by CK with patients with PH to capture their views and experiences of physiotherapy. Participants were asked to come forward through patient publications and networks. Three patients volunteered and all were included in the study; as they were volunteers and not recruited through health services, their medical records were not accessed. Participants were initially contacted by telephone, sent a participation information sheet, and written consent was obtained by post. Interviews lasted approximately 28-38 min by telephone, while the participant was at home, and audio-recorded and transcribed in full. Participants did not review the interview transcripts.
The topic guide for the patient interviews was derived from the physiotherapist topic guide and initial thematic analysis from the physiotherapist interviews.
Qualitative data analysis. Analysis of the qualitative data was based on the principles of framework analysis 9 as follows:
. familiarization with the data through repeated reading of transcripts;
. developing an initial framework based on interview topic guides; . indexing the transcripts to apply the framework to the data; . sorting and summarizing the indexed transcripts to create thematic charts, building and refining categories and subcategories; . mapping and interpreting the charted data to identify associations and strategies, linking to the original goals of the research.
Analysis was carried out by CK who developed the initial framework, based on themes generated from the data. These were then independently checked by SFD who suggested additional themes based on her reading and conscious of the risk of bias due to the dual role of CK as both participant and researcher. The themes were then compared and discussed with agreements resolved by mutual consent and/ or additional nuance offered to each theme.
Phase 2: Survey
Data collection and sampling. Phase 2 involved the design and distribution of a survey instrument to capture the experiences of physiotherapists not specializing in PH, yet who are involved in their care, e.g. in community settings or general wards. The nature and size of this population of physiotherapists is not clearly defined or identifiable, since patients with PH could present to physiotherapists in any setting, for differing reasons, e.g. for cardiac or pulmonary rehabilitation, on an acute medical ward or intensive care at a local hospital or specialist center, or in an outpatient musculoskeletal clinic.
It was therefore decided to use an electronic survey that would be distributed using snowball methods to capture the wide range of therapists who might be involved in the care of these patients. The SurveyMonkey Õ method was deemed suitable to capture data in an expedient way, directly from a large group when individual contact could not be achieved. The method permitted self-selection and individual professional responses from a range of physiotherapists across different organizational and service contexts.
Questions for the survey instrument were derived from an initial thematic review of the interviews conducted in phase 1. The questions were transferred to SurveyMonkey Õ and tested on a sample of three respiratory physiotherapists by sharing the unique link to the survey.
Once tested, the survey was distributed using professional networks and associated social media. The survey link was directly shared through the following sources, with recipients invited to complete the survey and where appropriate to suggest further recipients or pass it on as a link:
. via email to the physiotherapist in the specialist centers and shared by them with colleagues and networks;
. on Twitter, via the researchers' own accounts;
. through the Internet forum of the UK professional body for physiotherapists; . through physiotherapy special interest groups in cardiac rehabilitation and respiratory care, who shared the survey with their members.
The survey data were collected between August 2016 and November 2016. The survey was closed when the survey responses had slowed to a minimum. Sixty-three physiotherapists completed the survey.
Quantitative data analysis. Descriptive statistics were conducted on responses to the survey and a weighted score was applied to scaled responses (e.g. Never, Sometimes, Often, Always), with a higher score indicating a more preferred response.
Triangulation
The final step of the analysis was to triangulate the findings from the phase 1 qualitative data derived from patient interviews and specialist therapist interviews with the phase 2 quantitative data derived from the survey. The methodological triangulation sought to code and assess for convergence and divergence across the data sources. 8 The themes, sub-themes, and categories from the patient and specialist therapist thematic charts were each attributed with a direction and summary statement.
For the survey, responses were given a weighted score, with a higher score indicating a more preferred response. The direction and summary statements from the patient and physiotherapy interviews, and the weighted scores from the survey, were then reviewed concurrently, to generate a summary statement for each theme, capturing information from all three sources. specialist center for PH. None of them worked exclusively in PH; they all had additional responsibilities for patients with other respiratory conditions. All of the therapists worked exclusively in acute inpatient settings -none of the specialist centers had physiotherapy provision for outpatients.
The sample size for the physiotherapy interviews was determined by the number of specialist centers; 100% of the specialist centers were included in the physiotherapy interviews. Data saturation was reached for themes emerging from the physiotherapy interviews.
Patient volunteers were sought through the PHA and three patients came forward; all were interviewed. As the patients volunteered to the study and were not recruited through health services, their medical records were not accessed. There were two female patients and one male patient (age range ¼ 44-66 years). Medical history was discussed through the interviews but was not formally recorded. All the patients had stable PH and had been diagnosed 8-10 years previously.
All three patients described themselves as active, regularly exercising independently. One patient had been through a pulmonary rehabilitation program several years previously, whereas the others had had no physiotherapy input. Many common themes were identified across the participants, with new issues arising in all of the interviews, so it is unlikely that data saturation was reached in this limited sample.
Survey
A total of 63 participants responded to the survey, with demographics data shown in Table 1 . Figure 1 shows participants' responses to the survey questions. Table 2 shows the key themes and sub-themes that emerged once the data from the patient interviews, the therapist interviews, and the surveys had been triangulated. The key findings emerging from the triangulation, including the themes and statements of direction, are presented below under indicative headings.
Triangulation
Physiotherapists work in acute settings and have a shared common practice
The specialist physiotherapists interviewed worked in acute regional specialist units where they managed unwell, deteriorating, or palliative patients in a ward environment. They described a range of common core interventions that contributed to acute patient recovery and discharge, including progressive walking programs; individualized bed-or chairbased exercise programs; chest treatment; breathing exercises; and advice on breathlessness. Specialist therapists also reported occasionally carrying out oxygen assessments, providing treatment for relaxation, or encouraging static cycling activities.
''So along the general principles that they need to be a bit stronger, a bit fitter, and breathe a bit better. . .Everything else is tailored to them as an individual, what they're able to do, what they were doing before, where they want to be, and where they're at in terms of their . . . wellness.'' (P01 -Physio)
The physiotherapists who responded to the survey worked with patients with PH in primary and secondary care settings ranging from intensive care to community rehabilitation, with PH making up only a small proportion of their patient caseload. Their intervention choices were similar to those of specialist physiotherapists, with additional emphasis on selfmanagement strategies and advice on pacing activities.
The underpinning reasons for therapists' choice of interventions ranged from research evidence, local protocols, local teaching or in-service training, Internet searches, British Thoracic Society (BTS) guidelines, 10 advice from senior colleagues, and advice from specialist centers. Survey respondents relied principally on advice from senior colleagues.
''There is a growing research base out there to suggest that it is okay to rehab these patients, and that it's safe, and also that it's effective.'' (P01 -Physio) Physiotherapists undertook assessments based on their clinical judgement, incorporating functional ability, mobility, and breathlessness. The patient representatives in this study had not experienced inpatient physiotherapy and had received minimal physiotherapy input since their diagnosis with PH. Specialist therapists were primarily involved only in acute ward-based care of more unwell patients and so therefore reflected on the limited extent of their role and involvement in supporting patients through the lifespan of their disease. They also discussed the potential for increased physical activity in patients with PH.
''I suppose getting in there a little bit earlier, and then being able to work with them to increase their exercise tolerance, rather than it just being a discharge kind of thing.'' (P06 -Physio)
Patients and physiotherapists view physical activity favorably
The potential to increase physical activity in this patient group was recognized by physiotherapists and patients. They believed that physical activity could help to control disease progression, moderate functional decline, and increase patient confidence and independence. The patients who took part in this study were all active and exercised regularly; they expressed social benefits, a feeling of increased self-control, enjoying the challenge, and feeling better from exercise. They believed that exercise contributed to their relative PH stability and helped to moderate disease progression.
''Personally, I do do quite a bit of exercise, but I also feel that is why I am stable.'' (P09 -Patient) These active patients were confident in their ability to exercise. They described knowing how much exercise to do, trying different things, and feeling motivated in their exercise. They had learned to make adjustments to their activities, medication, and environment to accommodate their physical activity.
''I have always been a very confident person and I have to be with the job I had, so yes, and I can do things on my own. I'll just take myself off for a walk.'' (P08 -Patient) By contrast, physiotherapists reported managing patients who did not see that exercise would benefit them. Their patients were often anxious about exercising and uncertain about how much exercise to do. They could have preexisting negative ideas about the effects of physical activity, having been told in the past to avoid over-exertion; they may have previously experienced severe breathlessness and they felt exercise could cause them harm.
''They have a natural anxiety that comes from . . . something that's made them so out of breath that they really feel . . . they're not going to get the next breath. And I think that then makes them think that they don't want to do anything that would make them feel like that again.'' (P01 -Physio)
In addition to patient anxiety, physiotherapists encountered families and carers who were anxious and protective of their relatives regarding physical activity; they did not want to see their relative suffer any more. Where families did get involved and were supportive, it was helpful. Active patients often exercised in groups or with the support of family.
Physiotherapists share a vision for new interventions and roles to enhance health outcomes
Patients and therapists saw an important role for physiotherapists in supporting patients to increase their physical activity. This would involve providing education, signposting to local services, and advice on pacing activities. Specialist therapists wanted to be involved in treating not only inpatients, who are acutely unwell, but also supporting outpatients to become more physically active. Participants saw a role for physiotherapy in developing patient motivation and self-management with regard to exercise. ' 'I think in an ideal world to be able to see more of the patients and be able to see them more consistently . . . you want to give them exercise advice, you want to give them breathlessness advice . . . you want to do everything and we're not going to take that on . . . in the half an hour before they're about to be discharged from the ward. So, it would be really nice to be able to follow those patients up more consistently to carry on with treatment.'' (P05 -Physio) Specialist physiotherapists saw opportunities to develop physiotherapy roles but could be inhibited by a lack of capacity to focus exclusively on PH and to develop new services. Nevertheless, one specialist center was exploring the possibility of a pilot physiotherapy outpatient service focused on physical activity.
''We're talking about the possibility of creating a clinical specialist post . . . to demonstrate that it could be effective in the long term, and cost-effective and make a difference to patients, and maybe save the unit some money as well.'' (P01 -Physio)
The specialist therapists could articulate the range of additional resources that would allow them to develop further interventions including research evidence, health economic evidence to support a business case, and clinical guidelines and standards. At one center, a research study was underway to replicate the inpatient rehabilitation model described in the research literature. 4 Physiotherapists can enable patients with PH to access local services for health improvement Care for this patient group is complicated by their wide geographical spread; with only seven adult specialist centers supporting patients in the UK, patients can live a significant distance from their specialist center. Physiotherapists were therefore dependent on onward referral to local services for rehabilitation. They found, however, that knowledge of PH and confidence in how best to manage patients with PH is at times limited among physiotherapists providing local services. This problem is further exacerbated by a lack of specific clinical guidelines for therapists.
Pulmonary rehabilitation is a widely researched intervention for different respiratory conditions and is available throughout the UK and other countries. 10 Physiotherapists and patients had experience of pulmonary rehabilitation referrals and recognized its value for patients with PH. However, specialist physiotherapists reported that patients can fail to meet the criteria for acceptance into pulmonary rehabilitation groups or are considered to be too high-risk to take part. ' 'If there's an exercise referral scheme in the area; otherwise I'd just go for a home-based exercise program where possible . . . but a lot of them because they seem to be more funded for assisting discharge from hospital . . . I've had problems with them accepting referrals previously. Because we want a longerterm kind of consistent input really.'' (P05 -Physio)
Patients also reflected on the variability of provision of services that would support health improvement. Physiotherapists and patients would like to see improved referral pathways to services such as pulmonary rehabilitation for patients with PH.
Discussion
This study was based on a review of existing literature and evidence of physiotherapy practice in the assessment, treatment, and management of PH patients. This demonstrated current practice of acute inpatient physiotherapy intervention predominantly focused on functional outcomes and rapid discharge from hospital, in contrast to research evidence which describes the benefits of rehabilitation in the stable PH patient. 4, 5 This sits alongside aspiration from patients and professionals for enhanced physiotherapy provision. This study suggests that physiotherapists could enhance their practice with this patient group and, as a consequence, benefit patients with PH by: (1) exploring the translation of existing rehabilitation research evidence into clinical practice; and (2) designing PH physiotherapy services to cater to patients' changing needs.
Exploring the translation of existing rehabilitation research evidence into clinical practice. Physiotherapy practice in PH in the UK, in common with other countries, cannot currently align with the existing research evidence regarding rehabilitation. This research has, to date, typically evaluated exercise programs of three weeks duration as an inpatient with 12 weeks follow-up at home. 4, 5 It has been conducted in countries and health settings where inpatient rehabilitation is a well-established practice for patients with a range of different conditions. Such rehabilitation programs, while common in some countries, are virtually non-existent on others, including the UK 4,5 where health systems seek to promote health improvement in long-term conditions based on increasing out-of-hospital care, patient empowerment, and self-management.
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Despite the potential benefits of increased physiotherapy interventions, 4, 5 and enthusiasm among patients and professionals in this study for a greater emphasis on physical activity and rehabilitation, there are few examples in PH of community-based, self-management that matches the intensity of inpatient rehabilitation support by the evidence to date. 5 There are, however, opportunities for physiotherapists to develop physical activity interventions based on a greater understanding of the existing evidence by extending their use of existing exercise and rehabilitation provision in local facilities in collaboration with the exercise and health communities, e.g. through pulmonary rehabilitation. 5, 12 Further research is required to explore the safety and efficacy of such interventions; a commissioned call by the National Institute for Healthcare Research is currently underway which may address this issue. 13 Designing PH physiotherapy services to cater to patients' changing needs. The data clearly demonstrate that current physiotherapy provision contributes to acute care and is predominantly focused on functional outcomes and rapid discharge from hospital. On the whole, physiotherapy is available only during an acute hospital admission; it is not focused on health improvement strategies and longer-term planning for rehabilitation in the form of supervised physical activity in patients with PH as has been shown to be a safe and effective in managing their condition. 4, 5 Furthermore, this limited amount of physiotherapy is further restricted to those who are admitted to hospital; those who have never had an acute admission do not typically benefit from physiotherapy input of any type.
Research evidence from similar long-term conditions is overwhelmingly supportive of physical activity and exercise as strongly indicative of better outcomes 14 and there is clearly an opportunity for the physiotherapy profession to use this evidence to support improved service models and offer a range of interventions that offer advice and guidance along the lifespan of this long-term condition.
There is clear aspiration among physiotherapists and patients in this study for a physiotherapy service that goes beyond current practice and current research evidence. 4, 5 Such a service would support patients throughout the lifespan of their PH, from diagnosis to end of life: a model of care that offers rehabilitation throughout patients' experiences of living with PH; appropriate to patient needs at that point in time; and facilitating self-management at all times.
14 Direct evidence for this approach is not yet available in PH and would need to be developed. However, drawing on evidence from other long-term conditions such as cancer, cystic fibrosis, or chronic obstructive pulmonary disease (COPD), it is possible to envisage physiotherapy services in PH which are able to:
. support newly diagnosed patients in learning to manage their symptoms, e.g. breathlessness within their functional activities; 15 . provide early rehabilitation and enablement of acutely unwell patients during inpatient admissions; 16 . promote physical activity and exercise as part of selfmanagement of their condition;
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. enable exercise rehabilitation for patients with PH in settings that suit them, e.g. pulmonary rehabilitation;
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. offer ongoing support to patients to manage functional and physical changes as their disease progresses, including end-stage disease; 15 . deliver pre-habilitation (exercise before intervention) to patients awaiting transplantation surgery. 17, 18 This study suggests the need to explore options for models of patient care and patient enablement that are feasible from a practical, commissioning, cost and health culture point of view. For example, the patients contributing to this study reflected on their motivation to remain well and endorsed a shift towards health improvement and selfmanagement with the support of physiotherapists and other healthcare professionals, in spite of their experience of physiotherapy being limited. The professional view was that patient outcomes and experience are essential to provide measures of effectiveness of physiotherapy interventions and to advance the health outcomes of a population group who have only latterly been recognized as having greater potential for longevity and quality of life. The shared vision is for health improvement whereby the patient is enabled to live better with their disease with best support from across the multidisciplinary team.
Enhanced collaboration and knowledge exchange between community and specialist PH services is required to provide the physiotherapy care that meets patient needs in the most appropriate setting. This challenges PH services to plan for integrated, multidisciplinary services that span organizational boundaries and move out of the traditional modes of delivery, and to consider opportunities for patients in alternative, non-hospital venues, e.g. community health services, sport and exercise venues, and other community facilities.
14 This planning should be underpinned by professional guidelines and consensus on the use of wider evidence to support the specific needs and interventions for the PH population, in addition to enhanced educational support from specialist centers to multidisciplinary teams in local services.
Conclusion
Current UK physiotherapy for patients with PH is focused on delivery of care to acutely unwell patients in inpatient settings. Therapists would like to do more to achieve better health outcomes with this population. Functional assessment and early rehabilitation (i.e. standing, walking, and physical activity with the purpose of self-care) are important contributions but are currently limited to those PH patients admitted to specialized units. There are opportunities to intervene earlier with these patients and deliver a wider range of interventions, based on evidence of effectiveness of physical activity and health improvement for those with other long-term conditions.
For those patients who are not acutely unwell, health improvement practices and holistic functional assessment should be integral to patient care, from diagnosis to the end of life. Physiotherapy for patients should promote physical activity, functional independence, and self-management as routine management of their PH. This will require physiotherapy to apply the existing research evidence and collaborate with local services to deliver quality care in line with patient needs, throughout the lifespan of their disease.
There is a further need to design and test physiotherapy interventions for physical activity in PH that can be delivered within a variety of healthcare systems and strategies.
Strengths and limitations
This study was undertaken using purposive sampling and achieved a wide range of perspectives from physiotherapists specializing in PH, physiotherapists caring for patients with PH in non-specialist settings, and a group of active patients. While the number of physiotherapy interviews conducted was small, it included all the lead physiotherapists involved in the care of patients with PH in the seven UK specialist centers.
The patient perspective, while not representative of the whole patient population, was nevertheless informative about the aspiration to self-manage and undertake physical activity and recognized physiotherapy as a key professional group to advocate in this area.
